Background: many older patients with severe aortic stenosis do not have valve replacement surgery. Objective: to determine the proportion of older people with symptomatic aortic stenosis referred for specialist assessment and the reasons for non-referral. Methods: retrospective study of all patients over 75 attending the geriatric department of an English teaching hospital. Confirmation was by reviewing all echocardiographic reports. Results: of 40 patients with symptomatic aortic stenosis, only four had undergone surgery. Seven patients refused operation; five were medically unfit (for reasons other than heart failure) and reasons for not referring could not be found in 13 casenotes. Of the 15 patients referred to a cardiologist, eight were considered suitable for surgery. Conclusion: only one in five patients over 75 with echocardiographically-confirmed aortic stenosis was considered for surgery. Prospective studies are needed to determine why patients and geriatricians do not seek specialist assessment for this treatable condition.
Introduction
Severe aortic stenosis (defined as a mean pressure gradient across the aortic valve of >50 mmHg on echocardiography) occurs in 3% of an unselected population aged 75-86 [1] . For those with symptomatic disease, surgery to replace the severely narrowed valve is the recommended treatment option. The main aim of valve surgery in the older patient is to improve quality of life, and over 80% of those who survive the operation have marked symptomatic improvement [2] [3] [4] [5] [6] [7] . In those undergoing valve replacement alone, the 30-day early operative mortality in subjects over 80 is 5.2% [2, 8] . If other concomitant surgical procedures, such as arterial bypass or replacement of another valve are required, then mortality is about 20% [8] . After operation, the overall 30-day survival rate for those aged 80 or older is between 70 and 90% [3] .
Very few older patients attending a department of medicine for elderly people who had severe aortic stenosis had undergone surgery. We investigated this by auditing clinical practice in a large teaching hospital.
Methods
The computerized clinical information system of patients' records at St James's University Hospital, Leeds, UK, was scrutinized by one of us (A.H.). Confirmation that no patient had been overlooked was made by examining the records of all elderly patients who had attended the echocardiography department. We reviewed the notes of all patients over the age of 75 over 5 years (between 1989 and 1994) who had echocardiographically-proven severe aortic stenosis (i.e. whose mean pressure gradient across the aortic valve was >50 mmHg).
We ascertained which patients had been considered for aortic valve replacement surgery, been referred to a cardiologist or a cardiac surgeon, and been offered or undergone valvular replacement.
Results
Forty patients (28 women) over 75 with aortic stenosis fulfilled the criteria for the audit. Thirteen had mixed aortic valve disease (predominantly stenosis). None had marked tricuspid or mitral valve disease. Table 1 shows their symptoms, prevalence of heart failure and pressure gradients. At the time of the study, only four patients had had valve surgery. In 13 cases, the casenotes did not reveal why the consultant appeared not to have considered surgery, however 11 of these patients did have severe heart failure [New York Heart Association (NYHA) class III-IV] and 12 subsequently died. Another five patients' notes showed that the consultant geriatrician had considered them for surgery but found them medically unfit for reasons other than heart failure (stroke, cancer, general frailty, dementia). Seven other patients refused surgery, but the reason for their doing so was not recorded. The remaining 15 patients had been referred to a consultant cardiologist for assessment and advice. Seven of these were not considered suitable for surgery: in three the symptoms were thought not to be related to aortic valve disease, in another three the symptoms were not severe, and the remaining patient was judged to be too frail for a major operation.
All of the eight patients who were seen by a cardiothoracic surgeon were considered suitable for valve replacement. At the time of the survey two were awaiting surgery, two had died before surgery and four A. R. Abdul-Hamid, G. P. Mulley 
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AS, isolated aortic stenosis; AVD, aortic valve disease; SOB, shortness of breath; HF, heart failure.
a Mean pressure gradient across the aortic valve (measured by echocardiograph).
had undergone surgery (valve replacement in three cases and percutaneous valvoplasty in the other).
Discussion
Only one in five patients over 75 who had been diagnosed by a geriatric physician as having severe aortic stenosis and in whom the diagnosis was confirmed on echocardiograph were considered for valve replacement surgery. A large community study in Finland also found that only a minority of those older people who could benefit from aortic valve replacement underwent surgery [1] . The decision to subject an older person to heart surgery is not easy. The risk-benefit ratio depends on whether the patient has associated cardiac problems as well as their general health.
Old age per se should not be a determinant of whether to operate. Aortic valve replacement in elderly patients is recommended in those subjects who are medically fit and have symptomatic disease (angina, dyspnoea and syncope). It is not recommended for those who are asymptomatic. For those who undergo straightforward aortic valve replacement and who are over 80, the 30-day hospital mortality for elective surgery is 5-14% [2, 3, 5, 8] . By comparison, those who also require coronary artery bypass graft surgery, mitral valve replacement or repair and aneurysmal repair have a 20-30% mortality [2] .
Other potential risk factors which are predictors of operative mortality are age >70 years, emergency surgery and previous cardiac operation [7] . Class III-IV NYHA heart failure has been found to be an independent predictor of early or late mortality in a univariant analysis [9] . All published studies conclude that operative risk of aortic valve replacement for severe aortic stenosis in patients over 70 years of age is justified because of its beneficial effects on quality of life and life expectancy. The survival at 1, 3 and 5 years for aortic valve replacement in octogenarians is 81.7, 74.8 and 57.1% respectively, which is equivalent to the life expectancy for subjects of the same age without aortic stenosis [5] .
In 10 years of experience with aortic valve replacement in 182 patients of mean age 75 and above, 32% were in NYHA class III heart failure and 59% were in class IV pre-operatively. At 5-year follow-up, 80% of patients reported symptomatic improvement, 76% were in the NYHA class I or II, 91% were free from thrombo-embolic complication and 94% had no anticoagulation-related complications [7] . The incidence of peri-operative stroke ranged between 1.4 and 4.4% [6, 8] .
We chose a Doppler gradient of 50 across the aortic valve to indicate severe aortic stenosis. Some may argue that Doppler gradients may be a little higher than catheterization gradients and a higher Doppler gradient should have been chosen (70 and above) when considering aortic valve replacement. However, transvalvular aortic pressure gradient measured by Doppler is as accurate as the catheterization gradient [10] [11] [12] [13] . All 11 patients who had an aortic pressure gradient between 50 and 70 and heart failure died within 1-33 months (with a mean of 16 months) from the time of echocardiographic diagnosis.
It was not clear from this audit why 13 patients were not apparently considered for surgery. Some doctors may not realise that valve surgery for severe aortic stenosis is the recommended treatment option, even in very old people. It is more likely that the degree of heart failure in 11 of these cases inhibited the geriatrician from seeking cardiological advice. Heart failure per se is an indication rather than a contraindication to aortic valve surgery. In one series, 91% of selected patients had severe pre-operative cardiac limitation (NYHA class III or IV), yet the morbidity and the mortality of surgery was low [4, 5, 8] .
Seven patients would not consider surgery. The reason why older people do not accept this form of surgery is not known: they may have low expectations or may feel that major surgery is inappropriate in late life. Whether refusal decisions relate to the form of words used by the doctors has not been studied, and this merits further research.
The decision by the cardiologist not to refer to a surgeon six cases where symptoms were absent or minimal is of interest. The balance of benefit of operation on elderly people with few or no symptoms has yet to be established.
Another important issue raised from our audit was the long waiting list, which was 6-9 months for those who had aortic valve replacement. Ideally, their surgery should have been done urgently (within weeks and not more than 3 months).
The message of this survey is that age per se should not deter us from considering aortic valve replacement, even for those who are in their eighties. Careful selection of those who have adequate respiratory reserve, reasonable renal function and who are free from advanced cerebro-vascular disease is important. We found little explanation in the clinical notes for not to operating on those who did not have surgery. The benefits and risks of surgery should be explained in detail to patients, as should information on quality of life after surgery.
Most studies on aortic valve surgery in elderly people have come from specialist units. Prospective studies from geriatric and general medical units are needed to determine what proportion of elderly people are potentially suitable for surgery, and how patient acceptance of operative treatment might be improved. We also need to know whether the decision not to refer for surgery is because of lack of awareness of the benefit of surgery, a reluctance to refer those who have heart failure, or a false belief that this procedure is inappropriate in aged people.
Key points
• Severe aortic stenosis (mean pressure gradient across the aortic valve >50 mm Hg) occurs in 3% of people aged 75-86.
• For those with symptoms, valve replacement improves quality of life and life expectancy and is the treatment of choice.
• In a retrospective study of geriatric practice in an English teaching hospital, we found that only one in five patients over 75 with severe aortic stenosis were considered for valve replacement.
• Further work is needed to determine why older patients do not accept valve replacement surgery and why geriatricians do not refer many of these patients for specialist assessment.
• If an older person with severe symptomatic aortic stenosis is not to be referred to a cardiologist or cardiac surgeon, the reason for this should be stated in the casenotes.
